A novel ternary ligand system for 99mTc-labeling of hydrazino nicotinamide-modified biologically active molecules using imine-N-containing heterocycles as coligands.
A hydrazinonicotinamide-functionalized cyclic platelet glycoprotein IIb/IIIa (GPIIb/IIIa) receptor antagonist [HYNICtide, cyclo(D-Val-NMeArg-Gly-Asp-Mamb(5-(6-(6-hydrazinonicotina mido)hexanamide)))] was labeled with 99mTc using tricine and a series of imine-N-containing heterocycles as coligands. The imine-N-containing heterocycles include N-omega-Acetylhistamine (HIS-AC), N-(2-hydroxyethyl)isonicotinamide (ISONIC-HE), isonicotinic acid (ISONIC), isonicotinoyl-L-aspartic acid dimethyl ester (ISONIC-L-Asp-OMe2), 4-methyl-5-thiazoleethanol (MTE), nicotinic acid (NIC), 3-nitro-1,2,4-triazole (NTZ), 4-pyridylacetic acid (PA), 4-pyridineethanesulfonic acid (PES), and 3-pyridinesulfonic acid (PSA). The synthesis of these new ternary ligand [99mTc]HYNICtide complexes can be performed in one or two steps in high yield and high specific activity (>/=10 000 Ci/mmol HYNICtide). For example, the reaction of HYNICtide, [99mTc]pertechnetate, nicotinic acid, stannous chloride, and tricine at pH approximately 5 and 100 degreesC for 20 min results in the complex [99mTc(HYNICtide)(tricine)(NIC)] in >/=90% yield as determined by radio-HPLC. It was found that ternary ligand technetium complexes, [99mTc(HYNICtide)(tricine)(L)] (L = ISONIC, ISONIC-L-Asp-OMe2, ISONIC-HE, MTE, PA, PES, and PSA) are formed as equal mixtures of two isomeric forms. Complex [99mTc(HYNICtide)(tricine)(L)] (L = HIS-AC and NTZ) showed more than two well-resolved radiometric peaks at the retention times of interest, suggesting that they may have more than two forms in solution due to different bonding modalities of HIS-AC and NTZ. By a chirality experiment, it was found that the presence of two radiometric peaks is a result of the resolution of the two diastereomers which are formed by the combination of the chiral HYNICtide and the chiral technetium chelate. The formation of two diastereomers was also observed when a chiral imine-N-containing coligand was used for the radiolabeling of HYNIC-BA. The new ternary ligand [99mTc]HYNICtide complexes were found to be stable for up to 6 h in the reaction mixture. The high solution stability is attributed to their kinetic inertness. The composition of these complexes was determined to be 1:1:1:1 for Tc:HYNICtide:L:tricine (L = imine-N-containing heterocycles) through a series of mixed ligand experiments on the tracer (99mTc) level. The lipophilicity of the ternary ligand [99mTc]HYNICtide complexes can be systematically varied by the choice of polyaminocarboxylate and imine-N-containing coligands. Using the combination of tricine and an imine-N-containing coligand, HYNIC-derivatized peptides or other small molecules can be labeled with 99mTc in high specific activity and high stability for potential use as radiopharmaceuticals.